Insulin treatment attenuates diabetes-increased atherosclerotic intimal lesions and matrix metalloproteinase 9 expression in apolipoprotein E-deficient mice.
Patients with diabetes mellitus have increased mortality and morbidity of cardiovascular diseases compared with nondiabetic patients. Although clinical studies have shown that effective glycemic control with insulin treatment in patients with type 1 diabetes is associated with reduced cardiovascular events, the underlying mechanisms have not been well understood. In this study, we treated diabetic apolipoprotein E-deficient (apoE-/-) mice with insulin for 20 weeks and studied the effect of insulin treatment on intimal lesion size and matrix metalloproteinase (MMP) 9 expression known to be involved in plaque destabilization. Results showed that insulin treatment, which effectively reduced plasma glucose level in diabetic mice, attenuated diabetes-increased intimal lesion size and significantly inhibited diabetes-increased MMP9 expression, but had no effect on tissue inhibitor of metalloproteinase 1 in atherosclerotic plaques. Furthermore, we observed that insulin treatment did not reduce diabetes-increased macrophage content but inhibited interleukin 6 expression, a stimulator for MMP expression. Taken together, this study has shown for the first time that insulin treatment in diabetic apoE-/- mice changes atherosclerotic lesions and gene expression to a state that favors plaque stability.